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Abstract In the study of plant systematics and evolution[] the gene sequences of mitochondrial 
genome are less used for their low informative sites and complex structure compared to those of the 
nuclear and chloroplast genomes. In this study[] we sequenced the intron 2 of mitochondrial nad1 
gene to study the phylogeny of Oryzeae[] in particular emphasizing the systematic position of Portere- 
sia[] a monotypic genus of Oryzeae with the only species P. coarctata . The results indicate that the 
tribe Oryzeae should be divided into two subtribe$] Oryzinae and Zizaniinae[] and that Leersia is the 
most closely related genus to Oryza. The present data clearly demonstrate that Porteresia coarctata 
should be treated as a member in Oryza rather than as a separate genus. The sequences of nad1 in- 
tron 2 are informative enough in Oryzeae[] and thus appear appropriate for the phylogenetic study at 
higher taxonomic levels. The gaps[] when treated appropriately[] can provide additional information 
in phylogenetic study. 

Key words  nadl intron[] gap[] mitochondrial DNA[] Porteresia coarctata[] Oryzeae[] phylogeny . 
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DODO MO DoD0 DD 0000 00000000000] Qiu & Palme] 1999] Mitton 
et al.[] 2000[] Gugerli et al .[] 20010] Sanjur et al. 20020] 

OU Oryzeae 0 OOO Pocesee dl ODO DO DL D HL DO HO D] OL DO. D] O HH. D HE D 
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12200 70D D üd 00000000000 DO OD Clayton & Renvoize 19860 Vaughani 
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1965[] Vaughan 198900 LJ D] OU UO H1 D. | D) U DIO DI D. DIU D] U LIP. coarctata O OU 
OOOODDODOCOOCODOOOOD D ce et al. 19920200 00000000000 
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DOD000000 00 500000 nad1/A - El Gutierres et al.[] 1999 0 O 0 
OOOO 10 190000000 rep 200000000000 00000M000 
DODODD OOO DO DO DO DO DD 0000000 P. coarctata D O U U U UU 
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OU Ehrhartoideae O O O D. D. WOUOUUU0UU0 Bambusoideae D) O O O O U UD. U U U 
HOUOQUOUO Phyllostachys Sieb € Zucc.[] P. aurea Riviere € C. Riviere [] 0 O U O U 
umgupimuuuiuiuluttturLttilLll 1000 O. granulata Nees & Am. ex 
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00000000 
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Table 1 The species used in the study and their GenBank accession number 




















OO Una uu 0000 000000 
Species Accession number Provenance 2n GenBank number 
00000 Orya sativa L. 30416 Philippines 24 AY507930 
UD D] 0. punctata Kotschy ex Steud. 103887 Cameroon 24 AY507931 
OOOO 0. officinalis Wall ex Watt 105085 Philippines 24 AY507932 
OOOD 0. longiglumis Jansen 106525 Papua New Guinea 48 AY507933 
O00000 O. brachyantha A. Chev. & Roehr. 105151 Sierra Leone 24 AY507934 
Porteresia coarctata] Roxb. [] Tateoka 104502 Bangladesh 48 AY507935 
OOOO 0. schlechteri Pilger 82047 Papua New Guinea 48 AY507936 
DODO O. australiensis Domin. 101144 Australia 24 AY507937 
OOOO 0. granulata Nee & Am. ex Watt 2422 Hainan[] China 24 AY507938 
Leersia tisserantti] A. Chev.[] Launert 105610 Cameroon 24 AY507939 
L. hexandra SW. 105252 Philippines 48 AY507940 
OO Zizania latifolid] Griseb.[] Turcz. ex Stapf GS 0202 Beijing[] China 34 AY507941 
Zizaniopsis villanensis Quarin 85425 Argentina 24 AY507942 
Prosphytochloa prehensilis Schweick - S. Africa 24 AY507943 
Potamophila parviflora R. Br. 85424 Australia 24 AY507944 
Rhynchoryza subulatd] Nees[] Baillon 100913 Argentina 24 AY507945 
Luziola leiocarpa Lindm. 82043 Argentina 24 AY507946 
Hygroryza aristatd] Retz. [] Nees 105460 Sri Lanka 24 AY507947 
Chikusichloa aquatica Koidzumi 106186 Japan 24 AY507948 
DI O O Phyllostachys aurea Riviere € C. Riviere = Beijing[] China 48 AY507949 


1.2 DNAD [] PPCRODMmMODoO 

O DNA [] [] Hl DL] []. Ge etal O 1990 000000 Triticum aestivum L.O nadi O0 O 
OO B] exon 200 82 bpLU O O Pl intron 200 1423 bpOOl O O 30 192 bg] Chapdelaine & 
Bonen] 191000000 »ea1H B O0 H1 2000000000000 nd D 0 20 
00040000 2 sadip U D D UO UD]: 25 end D D D UÜ 10-20 ng0 O DNAD 
O 010 mmol/L Tris-HC[] pH 8.30.0 mmol/L MgCb[M O dNTP[] 200 umol/UH P O D] UU 5 
pmol/I[p.75 0 0 0 TagQVOMUUUMUOUOD Prc200 PEIPCRD 000000 
00000000 0 € 4 min —94 € 1 min[]50 € 20 s072 € 1.5 min 2 0 0 D] 94 € 
20 s[] 50 °C 20 s[]72 "C 1.5 min 350 O O 72 C 10 miu] PCROD OO 1.5%0 D 00 
DODODO MD D00D00000 DNAL[ O D LU [T] Prenegal] Madison] WIO O D D 

000000 00 10 ¿LODO O ABI Prism Bigdye™ Terminator Cycle Sequencing Ready 
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Reaction Kit] Perkin Elmer[]] BigdyeMix 1.5 pui O 5 pmol[T] O 25-50 nel] ugmggut..t 
O O O (4 15 s[]52 € 8 s[160 *C 4.5 min129 000000000000000 00 
DOD0Do0D0000 2 pLO U0 OU :3 mol/L NaAC 224:1 D 0 0000 O 10 mint) 4 
*C 12000 z/min[] 0 200mm OOO 0000 150pL70%0 00000004 €. 12000 
r/min] O 10 mn 00000000070 3 pL Loading buffet T]. ABI-377 DNA D D O U 
00060 


02 DODO DO DO MOD DO ODO 0Doo00 oo 
Table 2 The primers used in this study] The primer underlined is designed for sequencing only[] 











0o00 Do 0000 s-30 0000 
Primer name Direction Primer sequenced] 5' - 3” Reference 
nadl exon B OO Forward GCATTACGATCTGCAGCTCA Demesure et al [] 1995[] 
nadl exon C O [] Reverse GGAGCTCGATTAGTTTCTGC Demesure et al [] 1995[] 
nadl exon B-FF O O Forward GGATATACACCAGGGCAAC O O This paper 
1.3 OOOO 


DU UD D Custa W Thompson et al.) 199400 O 0 O O O aligamend T] OOO U0 
GC E E DEI D] UI. D. D]. O pairwise distances] O O MEGA 2.[[] Kumar et al.[] 200100 O E 
0000000000000 DAMBE 4.1.19 Xia & Xie] 200100 000000 
0000 0 PAUP* 4.0] Swofford] 199800 O O O 0 OO MPO O OU 0 OU MAU O DD 
qq44o0d40 0000000000000 LB unordered OU MPOOOO 
MULRARS]] [] E O OO Heuristic search[[Jrandom stepwise addition [] O O O O 0 O O 1000 
O Litree-bisection-reconnectiohl TBR[T] branch swapping] MLO O O HKY O O O LT] Hasegawa 
et al.[] 198500 O EJ O O O WZ branch and bound search] O 10000 000000000 
[] 1000000000000 ll Felsenstein 198511] 

DO0000000 Men 000000000 0000000000000 
O0 O LT] Simmons & Ochoterenal] 200001] HU O0 MLD] UH] DE] D. H1 E] 000000000 

[] Kawakita et al. 2003/00 O0 0O UU MPBD DB DB DO UO HL UO D 00000000000 
O missing D] O DO O O Simmons J Ochotereng] 200000 O O 0 0 0 0 O O O “00 presence/ 
absence] B. [BL Li HB cL HL B HL B BH E] 13 DH] D ELO HE EE OD DHL D. DLE DO. 100000 
üugggauaggaggamuagug 000000 000000000000 


2 0000 


2.1 nadl[] 0000 

000 900 10000 20000000 1.4kb000 DNAD D DH U. 5'D 
O nadi) 002000 300000002000 M0000000000000 
04000000300 650000000 Luziola leiocarplil 1371 bp 0000 
O Aygroryza aristata[]Chikusichloa aquatica [] Y O O D] O OO 1451 bp 00000 6ecod 
O O 53.0% - 54.4% M0 O00 54.1%0 
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Fig. 1. Variable substitution rate over sites. 
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02 rndi000000000000 1800000000000000000 UD =790 cr = 0.8354 Rr = 
0.87000000000000000000 00 bootstrap OO O 

Fig. 2. The strict consensus tree of the 18 most parsimonious trees of nad1 with the gaps treated as missing] Tree length = 79[] CI 
= 0.8354{] RI 2 0.8571[]. Numbers above and below the branches represent nucleotide substitutions and bootstrap values[] respec- 
tively. 
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Fig. 3. The strict consensus tree of the two most parsimonious trees of nad1 with the gaps treated as present/absent characters 


[] Tree length = 92[] CI = 0.8152[] RI = 0.83810]. Numbers above and below the branches represent nucleotide substitutions and 


bootstrap values[] respectively. The numbers above rectangles represent corresponding gap. 
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000000] Terrell O0 Robinson] 1974[T] Luziola 0 Zizaniopsis 000000000 Luzi- 
olinad I] DODO DO D DH B. 000000000000 28000000 Porteresia 
uüutpBpBpuagggpuuutuiuuutbliututublutlutlLL Terrell & Robin- 
son[] 1974[] Duvall et al.[] 1993[] Ge et al. [] 2002[T] 
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O0 nad4[] HU HL HL B. D] HL D. 0000000000000 Demesure et all] 199500 O O 
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Table 3 Sizes[] GC contents of and pairwise distance between Oryza sativa and its related taxa 





00 TED EE aa cco 000000 
Species : Fairwise Length of GC content] %0 GenBank No. 
distancd] %0 sequences 

O. sativa L. == 1446 54.2 AY507930 
O. granulata Nees & Arn. ex Watt 0.005 1442 54.1 AY507938 
Leersia tisserantti] A. Chev.[] Launert 0.008 1443 54.1 AY507939 
Phyllostachys aurea Riviere & C. Riviere 0.011 1451 54.5 AY507949 
Triticum aestivum L. 0.019 1449 54.4 X57967 
Cephalanthera damasoniun{] Mill .[] Druce 0.057 1456 54.6 AF314858 


Alocasia cucullatd] Lour.[] G. Don 0.071 1228 54.0 AY243116 
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